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(57) Abstract 

PROBLEM TO BE SOLVED: To 
amplify a voltage without making a 
stationary current flow by setting 
or releasing both terminals of two 
capacitors connected to the 
source and drain electrodes of a 
MOS transistor respectively to a 
prescribed potential difference 
and changing the potential 
difference between the gate and 
source of the MOS transistor 
from the outside. 

SOLUTION: A switch 105 is 
turned OFF, the switch 107 is 
turned ON and the voltage VG is 
applied to the gate electrode of 
an N type MOS transistor 103. 
that is the input node 108 of this 
circuit. Then, when the switch 
107 is turned ON while keeping 
the switch 105 OFF, the potential 
of a node 104 becomes 
VC-TTH+&Oelta;VG and changes 
for ΔVG from a precharge 
stage similarly to the potential 
change of the gate electrode of 
the N type MOS transistor 103. 
At the time, a charge amount 
transferred from an output 
capacitor 102 to a storage 
capacitor 101 becomes 
ΔQ=bT.ΔVG. Then, 
the terminal voltage of the output 
capacitor, that is the potential of 
an output node 106, changes for 
ΔVO=-CT.&Delta:VG/CO 
and thus, the amplification of an 
amplification factor -CT/CO is 
performed. 
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[W*J12] PMOS hy>i^7.i$f PMOS h7 

t . mm 1 (D^m(Dmi^^m-k^th^tmm^^(Dm. 

NMOS H^^'v'^^i:. HiJtBNMOS hy^'iyT.^a) 

mmi<D^^tm2(D^^t:iK HtllSPMOSh^^ 
i^T. ^RO^BUteNMO Shy .y\/7. ^(DYX^A -^WMC 

1^2 (?)^*<oiffi]iis^ffl^iii:eT^<^«4M(^^^b/c I? 
ttH*« 3 ] Me p^o s K 7 v';^ iJ' <?3y— h « 

gS:^r-r5ff *JI 1 ~ 3 ^■f=^^;^l^ 1 ^{dtettcofflj^j^ 

iis*«5] |f^^^3^l~4(7)^^-m;e•^l«-^Ettro« 

1 ©MO s h 7 V v^;^ ^ i (iS3Ft^ffl^<^ll 2 
OS h7^^>^;^i5'i:, 

sffiS^lfiOMOS h^vv'^^^coy— ^ffl;<Si:SfJl5^2 
coMOS Vy^y^y-^^ (r>y—7.W^^\^Wim.^\\^-k.W^ 
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Mien 2 cDMO s h 7 y\yy^ ^ (d^~ vm^h mm 1 
SirniEU 1 «MO S h 7 ^ (73 K u-Y >mm:m 

^^mcii^^xmm-^^^. iL\x/mi\z.mm\(o 

MO S h 7 i^v':^ CO'/— VWmt mm 2 (75MO S h 
2®MOS hy:yz?y.i><DY\^^>WtS&md.-f])^\ 

hSIEHi COMOS h7>v=;^:J'<D'5^'— h • y~y^x^ms. 
X»i/St>*HuSE^ 2 OMO SVy ^y'yy. ^ (Df— V ■ y 

m^m 7 1 mm 1 wmo s h y ^-iyy. ^ ^ pmm 
mjEimtmsim^t. m^^m 1 <^mo shy i^i^y^ ^ ^ 

20 N^o Shy ^y^yy. ^ t L/ciff*:« 6 (ci5tt(7>|| 2 

iuiEm 1 <7^mM^iEmm^m^<r) pmmo s h ^ > 
^ 05 K w t mm 2 (Z)«f^^ii&iE'ji®ttii>i 

IhIS§(7)NSMO S h V i/v>;Xi5'(0 i^ttlSi: 
L. 3^{i/St>\ HUIE^ 1 0»f^^l^IEI§^i|'IlHlgSco 
NMMO Shy y'y7^(0 K W >«^i: SIllEll 2 nm. 
1^P^IE'JW®ii|islHlSS(0 P^O S h 7 i^v^^ CO K u 

-i^ymmt^^x^f^^Lt^w^t^^w^m^-iEmm. 

iii|>SllISg„ 

30 Ilt*Jl8l ft*«6X«7{C|^(Om^IEJf® 

40 [0 0 O 1\ 
[0 0 0 2] 
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[0 0 0 3] -mi^ts:AXD='>y<—^it^ tiMl^t L 

[0004] L:*^U rt7)^'1'■:^^ -y^7i/^lHlS&(4. 
[0 00 5] 

Smm^'a b ¥^#lHlSS^3m i5^-d' 5 7 ^ 
[0006] $ e>(c. ;*:|gBJ-e(i. J: "J^iiiSiM^A^^Hg 

m^^mmt^zt^n&otL-x\^^^. 

10 00 7] 

8gfl, MOS h^>'v';^;5'^. BiFfeMOS h7>v^;^i5' 
M^tLfcm 1 (DmmtsJirjm 2 ro^lri: . sfrE^ 1 (Dm 

[00081 :^WM<DiiL<Dm^j^^^WM^t-i.. PMO 

sh^vv^^^^:, PMOS h^:xi?;^i?(7)y— 

{c^K6<){c^$tv/cm 1 , mm i ©^io? 

• y-^r«ieiuM^iiaj51-g|5J:i9mb*L*5^©<k=2r 
#-t-5||l«DlE]Sgi:. NMOS h7:/v^:?^^'ir. nuieN 
MO s h 5 (D y— ;^Bfii{c|IK6<]icg^$tLfc 

m 1 (D^ii: . m^m 1 ^^^l:oiS5^g^^PB^^iig^^OT 
s h^i^i^p^-^ff^y-h ■ y-^r^ii^^m-m-UJ: 

msSMi(D^^tni!tm2^^ti^wmPMOS hv:^ 
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RXIf^ 2 (DUlKf'jBft 1 ©^*cov ^-rntSflfBII 2 
[0 0 0 9] 3^|gB^(75®±tt^^«. ±I5:*:|S0^(Z)m?^ 

[0010] :^wnff:>m^m^jEmmimmm-t. m i 

itDMOS h y i^i^ y^'^ CO y~~:^mMtntinm 2 (DMO 
S h7:/v^^^(7)y-;^m»1(c:g^$^xfc^^4 

tijifii^^coa^itcK^s^Sir > Suten 2 wMo s 
;^ CO K w ^fflu t ^w^-r^^^xMtmm i (om 

20 m-^^^. Xfi/MmciusE^ 1 OMO Shy i^-J:^ 

^ i^mmt ^i^mt?}^^xMtmm 2 omo s f ^ 

I'Jt- zxmm 1 <^MO s K 7 ^^-J7.^<r>^~ h . y — 
:^PBl«BEX(i/S?HufBm 2 (Z?MO S h 7 v?;^ iJ' coy 

[0011] ifm^(Dm±.)AM^\i.. immnmm^^ 
icmmx(t^m^^ Lxy y^m^^tmi^tLZ t 

[0012] *^B^cairV:^T>y°f4. 

■So 

[0 0 13] 

[0 0 14] (^^ji) mut. ^mmff:>mi<Dmm 

h7^^>^;='.^^fflv^fclif^f^ii*slE]SgT'feSo Sf-^a 

V >T 1 0 1 J4Sft65CT<^^a^4 (m 1 <75^fi) . 1 

0 2(4^»co<^i±i;^^» im2comm x-fo-So tts;^ 
^410 214. mmi^mm^n^nx\,^^(Dxn^£<. dz 
50 ^(rm^(n7<n-mwfiwmAzJm^(D^-r^mm t^a-o 
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X\'^^o 1 0 3(iNMMOS hyi^iy^-^X', ^cov— 

T^Wm^^^ 10 4 1 0 1 *5cttJ^i^4 1 

O l«3oy-1r-y hffl;^-('5'f"l 0 5 i:g^$tLTV^S„ N 
h7>-v^;=!.:5' 1 0 30 \AfM^. i o 

6T'ttl;^^4l 0 2:}oJ;T>Vy9^-^— v^ffl^^-;/^! 0 
7i:^$n-CV^S„ NSlh^>v?;:=^:? 1 0 3(7)</— h 

Bf^fi. y^fM^^ 1 0 8 i:/<eoTv^-5o 

[0 0 15] iHigs{i3m-e»jf^-r-5o Bimjiy-fe 

2/^1 0 5d^;*-^U Sn.^.i 0 At-m^^^. 
»101;55yir>yh $^5, SiJwm-e{l^«^» 1 O 

[0 0 16] ||2g:|5gfi^y9^-v-v>®PgT-&s„ 
■A/^l 0 5;4>:?|-7U ^^-f s/^ 1 0 7;55;^:^So N^J 
MOS Vv';^^ 1 0 3cDy— htt®. oSt9lH]Sg<^ 
7v;'3Si5-'^l 0 8^c(iflBbVG;6^P^lJP$;}^TV^5t^Oi:-r 
So ^(^Nf. tt5;^^»i 0 21y'-:r'^}'^-r—^.yW±.^mX' 

0 3^iiL-c»Ut, ^^*ioi<o5ta; (T'y^^— 
e^") ;5sWi&$tt«.„ ^5x. gfj,'^i 0 4<D«f5fc65_h# 
U NSflvios h^i^v';^:?' 1 0 3(75y— h • y— 
ttfi^^NMMOS Vy^y'-y:^^ i 0 SOU^vMitv-m 
i;^L</^ofc<tr^T'NS^MOS Vy^-J^^ 10 3 
bTtt»£;d5?jfEtt^£< /.C . 10 1 (^T^U 

^vv';^^ 1 o 3coy— ;^®|^T-fc'5fiP^.i o 4(75ffl;^ 

(is Vg-Vth^^C-So 

[0 0 17] %2.^\m^mx-h^„ ^-f y^i o 

7>65;^7t/=e-5„ :^'i'3'5^1 0 5(i;*-7(^^*T'fe-5„ 

^(Dtt, NMMOs h^vv';^^' 1 0 3(Dy— hfl; 
®. I? [Hl3§oA;'3fip-^, 10 8 <7)ffl:{4;i5VG;5^e> A Vg 
mTCn^ VG+AVGfCTjCofcir-f 5,. -fSir. N^O 

s Vy>\^-:^i' 1 0 3ro^— h • y~-y^fsms±.-h^\^^^^ 
filVTHi < T^c-Sfcfc. nMmo s h ^ vv?>?.^ 1 

^h<DX'h^, -^^T. N^OS h^^/v'^^ 10 3 
coy— h • y— ^PBl«{4||:i5NMMO s h^:^v?;^i? 1 
0 3(^LtlMitV-mi:ffU^L</^ofci::i^T-Nm^ 
O S h 7 Vv'^ -^103 t^-^y LTagfe45gfe}x/^ < 

r©B#, NSflvros h7>'^^;^^ 1 0 soy— 

1lT'fcSgp.#. 10 4 Vg- Vth+ a Vg i: 

NMMOS h7:xv?><.^' 1 0 3<Dy— hffl; 
1^(Oa:{4^^ti:PC<. ^/y^^-v'gjSgji-bAVGfc 
\-^mc^^o r<DB#m;^Wl:l 0 2;i-^^^»l O 1 
(^t5^$ttfcS<^(iAQ=CT • AVGi:7iC^)o tb;'?^ 
41 0 2;6^fe AQ=Ct ' A VGCO®i^;6S^i'>i-S/ci6. 

a:l;'3^»wilffi^«BE, ij tH;^/m^. 1 0 6 nmtn.. 

AVo=-Ct- AVc/Cofclt^jW^c, o^f?. 1^ 
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[0 0 18] m^m^t^hmht^^£.^o\^. msgtc:^^ 

[0019] itti^tO^Si^i-ib ht^fS:^ o 

(C, N^MOS h^^'v'^^i? 1 0 3COv^/M;^^N°7;^ — 
yc<bx{i*L#vMiVTHJ55/ci:;t'^ibLT'b. ttipsft 

miE-r^mm^n-:>x\.^^, 

[0 0 2 0] ;*:|l;te0'J{cioV ^T(i. mos h^V'v^;^:? 

yy^y^^^m\^ ^xh^\ ^m-m o^xh t^^v \ -^tz. 
m;'3^»i 0 2(i. mm^mM^mnx\^^^(DX{-±ti: 

T't7'£V\ ^PjfCl, MOS hy>'iyy^^<D^'~h ■ v— 
fz.. h«^<75«<4{iia^i U #^»l 0 1 (7)^ 

i» mm^nwsL^m^xm'c^^x^'^w wmm- 

»1 0 icoy-fe-y I>i:LTiS^,l 0 4 ^^i^-r-S J; 9 

[0021] i^m^.) m 2 ■^^m<j:>w,2.(r>-mm. 

MO s h 7 ^^^J:^ ^ ^ffl V ^fciH 2 (rm^^mf--^t>^z. 
CMO s ffls^j^ii^siHigSr'fe -So 

30 [0 0 2 2] ig(Cj3VNT2 0 1*5J;052 0 2{i^»;d5C 

T<^^^* (^ico^i) . 2 0 3{i^*Co<^ai;'3^ 
» (^2CD^*) T'fe^o ai;':W»2 o 3(i, Hl^f^ 

^t::*lHlS§(75ai;t;^»i: t'^o tv 2 0 4 (iN^ 
OS h^Vv^^^iJ'-e, •t<7)y— xil^fi;^-t'5/^2 0 5 
Sr^Lm#.2 0 6T^^42 0 li3j:U^^^i2 O 
KT^y-feo, hffl;=^-f -^^2 0 7 t^^ttTV^-S, 2 0 

stiPMMOS hv>'v?;^i5'T\ ^oy— ;=;mi^{4>?.-r 

y^l 0 9^:^Lfin,#.2 1 0-C^^42 0 2ioJ;U^ 

l/^.5„ N^OS h9>'v':^iJ'2 0 4(75KWVfflfefc 
itPPSflvio s h 7 2 0 8 (7? Ki^-Y >mMiX 

tiitim,^.2 1 2T't±i;^^ft2 0 3iiJ:U■^V^^'-iym 
P^^-y'^2 1 3 tW^^tlX\^^^o NMMOS hy>i^ 
;^^2 0 4CDy'— l-®li:PMMOS h7>'v^>^^2 0 

8(oy— haisfi^^tL. 7<t}m,^.2 1 4 i:/^oTv> 

■5>o 

[00231 [HlSgii^ 1 WHSS^iJWNSJ h y ^i^^y^^^ 
8§ i: I^JC 3 ^xmiPt^. m 1 V±-yh^ 
50 X\ WWi^M2 0 1 *3J;t/2 0 2 COD -fe 2/ h;S^f*3tt 
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2)„ ^^2 0 7iJJ:t>'2 1 li'^Ti-^L. en-'S2 0 6 

^^'l' 2/^2 0 5joJ;t/2 0 9|i;^7i:/^oTj3i9. 
pSJMOS hv>'v';=^i$'2 0 8. aB;^)en-^^2 1 2. 
MO Shy 2 0 4 ^ii LTHiiiBB£25Sife}x50 

■yf^2 0 7:fcJ:U^2 1 l;aS;^7U ^^-Y .yf^2 1 3. 2 
0 5. 20 9^S;^:xi:/^5„ [HlSS(^A;'3Sn-^. 2 1 4{c(± 

»2 0 3;457°y ^-r— i^flffVpRT'T-y^'-^— 

a»S;iSNSh7>'v^;^:5'2 0 4*iJ:t)«P^O 
S h7^^i?;^i?'2 0 8^iiLT}5£}x^^42 0 Ijsj: 
tJ«2 0 2CO^ffl ^5 

Sfi,^,2 o 6roffl;{4>55±#U nMmos h^>-:^;^ 

^204 h • y— >^F^fl;{5A|g^^NSMO S h 7 ^ 

v';^ ^ 2 0 4 L# 1/ iiVTHN ^ L < ^^ofc r ^T' 
N^MO s h 7 ^204 i^s^TT' LX^i^^^^fj: 
< "9 . 2 0 1 CDT" y g WjWJCii^T 

-r^c ffl.^i:2 1 ocoa:{4«{g:TU PMMos 

h ^ ^208 oy— h • y— ;^rBTOf4^5 PSiM 

OS h^>'v^;^^2 0 8WL$V'^VTHP.?::^L<J'^o 
Tti^^T-PSJMOS hyl^i^>^'^2 0 87!)i:^y\^xm. 
m7!)^mi^£<^£<0. W^m2 0 2<D-f^)^\-'Jt-^ 

0 4 0y— ;^milt^^ttTV^-5fii5^.2 O 6(DWSl 

v^-VTmtf£^o iRlfilf-PSMOS hv;xv^;^i5' 
2 0 8«Dy— ^fl;®t1^$nTv^6fin>^.2 i 0(DWSl 
{i. Vp-VxHpi'icSo 

[0 0 2 5] H^tCli. MOS h7>v?:^;5'<^y— h • 

oTt). MOS h7>v';^i5'tc{i|^/jN/iilHfeffl:»fc55gg 

tl^JtSo b;6^U ;**^0iJ<^CMOSfl3?f^iii|>IlHl 
i?§T-{i. N^O s h ^ ^^v=;^ ^J? 2 0 4 ^?j£Jx5^s:^ 
P^O Shy Vv^>^i5^ 208 ^mx^^R^m. 

[0026] ^ 3mfiti*iSpg-Cfc^„ ;^-r 2 1 

3;55^yi:/£a<, y^'i'y^2 0 7*3<fct;f2 1 i(±;*-y, 
y.'Y 5/^2 0 5*Dj:ti^2 0 9{i:^:/o*Sr'fc5. 

Ie]gS(DA;'3fn-^!;2 1 4coffi'(fc4^VF;5^e)AVFli;t 

^OS h7>'v?y.^lHlSSi:|B]1t{c:, NgJMOS hy^- 
v=^^ 2 0 4(75^— h • y— ;^rBlBE;65L#VMlVTHN 
it);'^#<^^-5fcist), NMMOS h7>'v=;^i5'2 0 4;di 

tlS;'3W»2 0 3(c:^X.?5ttTV ^/cffl3^;65^$tt?)t)<7) 

T'fc'So -^;65x, N^MO Shy i^iyy^-^ 204 wy- 
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<k r ^-CNMMO S h 7 ^20 4 A^:ty L.xm. 

< /^So NSlMO s h 7 vv';^ ^ 2 0 4 y 

—y^mBA'^W^^tlX\^^^m,^^ 2 0 6 Vp- 
VTHN+ AVpt f£h. 19 , Xt>^^. 2 14 coafi^ 

5o r(OBf. P^OS h^Vv^y.^ 2 0 Btt. A;^fifi 

.^,2 1 Ao:>mi^LV^t^^^VY'^x.x. vp+AVptci^^o 
fc^ <t {c j; t) h • y-y.FH^«l±(^^fit;65 l# v Mit 

»2 0 3 ;5^t>^^* 2 0 1 --<7)jj£txfcltT'fc "9 . ^-co 
tt?^f4AQ=CT ■ AVpi:/£5„ tB;'3W»2 0 3;0^p5 

aq=ct • AVF<Da#;ei5j^^>-r'5:tA6. n^tsmm(Dm 

OS 19 m;'ign.^. 212 (DWm-i^ A Vo= - Ct 
• AVp/cofctt^^k-rs.. 0*19, ti^is^-CT/co 

[0 0 2 7] lHlS§WA;^m^,2 1 4 0ffl;{4*Sjg&tC^^fJ.-L 
fc##{4. N^MO S h ^ Vv^;^ tt;r70S S T\ P 
20 mAOShy:yiyy^i't^W^i\:.^fh. pMmos 
:yiyy^^\^-^f£t>^mW^^2 o 2 i:tti;^^»2 0 3(^ 

[0 0 2 8] mm\at. ^^■mm^\(DCMos^i&m 

itiiIiIS§{C*JV>-C(4, -f'J=^\~iy^(DmmX'T^^-<tz.i:. 
b t-. NMMO S h 7 2 0 4 *5 J;t>*PMMO S 

h y :y^Jy. ^20 8 i^fl. tii|isSP^^;]^t«tliT'{d3IS 

mmmyi^m^x\^^^. xtjm/^.2 1 4(Tymsmm^x.^ 

NMMOS h7^^v=y.i?2 0 4*3j;t/PMMOS 

30 ^tm\AtsM2 0 3 i:roPBlT-ffl3^[^;45fyt3n5(0-e 
^^tK IIKW(-t4-Jia4b/cJ;5{ciN^OS h^vv? 
yi^'2 0 4fo-5VM4PliMOS h y v^y. ^ 2 0 8 (7) i:' 

[0 0 2 9] V.±j^^tzX.0\^. *^^?iJ(OCMOSa 
?^tei^ii«'sllIS§{4. A;^l{t#OIEAP*-lp]W^fb{C^b 

[0 0 3 0] m^Wi\^f)^hmh-b^^£^o\^. iHlgStc:^^ 

40 [0 0 3 1] Sfc. N^OS h7Vv^^^?2 0 4-^P 
iSMOS hyVv^yi5'2 0 8(^^^^#tt. fct±liL# 

V He Vthn^ Vthp;4^/c t L-Cb . igipif^ffi (ctt,^ 

[0032] la 3 ;*:^0iJ(D[HllfSc^Wifmff^ L 
TV ±120 3 0 1 {-iAtrn^^^ 2 14 (DMiiMit. 3 
0 2{4tt5;'3m'^,2 1 2(Dm{Mb^^^LTV^5„ *ytT 
Elc^ 3 0 3 (±Ng^O S h^^/v'y;? 2 0 4 Sr^Stt-SIl 
S^-fL 3 0 4{4PSaviOS hy^^v^y.i5'2 0 8^»£h. 

5(9 Sffl;^5^£^^t;^^LTv^s, yy ^^-Y-v'SP^t-^JV^T 
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Mos hy>~Jy^^(Dmxi^3o 4t^^^i^l.\^^:I.t:^'^t> 

"9 , NS^MO Shy ^ 3 0 3 i'^i^M 

PSMO S h 7 (DWlM. 3 0 4 LTV ^ 

ttfc:: i: tci^le ^ , ti:!;^^^.^^^*^^ 3 0 2 T-^i^^ns J; 
p(c:;»c#<*^-3 0mV^fliL-CV^-5„ 2 IeI g OifiUS 
PgClfl. A;^fiP,^. 2 1 4 2 . 5 V/S^ b - 5 m V 

^^t:$-frTV^5„ z.tHcX<0. NWiMOS hy>iy:^^ 
^i5£}x5S»fE 3 0 3 L. P^O S h7 l^i:^^^ ^ 
(DmM 3 0 4 i)im\i LTV r i: /i^t?;^^^, l^tl^McD 
WSl3 0 2{1. 3 0mV^^bLTV^-5„ -Ct/Co 
S:- 6 ir^^LfcOT-ifipsSfi*^- 6 i:^^oTI/^-5„ 
[00331 El 4 (i. :^mM(DCMO SW^S^m^ 

'<fc*S;^Tfc -5o N^O Sh7>v^^cJ'204(75L# 
V ^itVTHN;i^± 2 0 0 mVmW] Lfc t (CI, [h1S§CA;'3 
:<r7-fe5/ h«/E{±i:'tt< f>l/^^ibi-5;0^>^D y h LTfo 

iih-o^{:iX'OXti:ty±y ^SI±'fe,^gp3V^T-L4 5„ 
^^Hffi^JroiHlgSTfi. m4i'^7frtXoi^. ±2 0 
OmVOL^v^fli^tci^rL, A;^J^-:7-fe .y h«±(i 
0. 4mvm&l^t^'(tvxfj:\^\ ;*:3l;te«?iJ<7>CMO s 

[0034] :*IU£^J{Ci3V ^T^i. l±J;^W* 2 0 3 
lll^tc:^*Sr^ttTV^^WT*(i/j:<. 2k®co[e]ifg<^A;^ 

^m.Mm^^mc^^^(7^iii:f3mmtfj:-Dxi^^t\ mm 

{;:^»^^J-tTt>Sv^*{iw5*T't>7iv\ ^^»2 
0 1 i: 2 0 2(lPL^afili: Lfc;i5[p]gg(OTV^<7>-;^ 
;d^Ppmc:/^ t /^v ^(^T'^5i^li■SlJ^^M^^ oTV ^T i>mio:^j: 
</\ MOS h7>v>;=^^wy— h • y—:^mm. 

j£^m\:^-^?>^mt LT, amy- 

ib$-^2.^ffi{COV^TlftB^Lfc;5\ ^a^^i/^LTPBT^ 
6<)lcy-h«lw«f4^^{t^-y:Tt>m<. *:^c. y- 

mT^^b^-BrTt^V \ Wm^m2 OKDV-^yht 

LTm*^ 2 0 6 i:mm-t^x 0 \tmmjz.-hK ^m-r^ 

'i^^n.^<t L t IRI< . nMmo s h 7 <^y— h 
b L # V Hg^re I v J; "9 {&i ^«f4^8i*D 
LT t^Sv V l5]#fC^«W* 202wyir-;/Kt LTfin 

,^.2 \Q^^.\z.wm:-r^i~o\^wv^fz.tK 
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</- L^V ^ffiOimfil^S Lyc«f4J; 

^Kltf S^^cfc^'.-I' 2/f^2 0 543j:t>'2 0 9SriaL7t 

y -ir 2/ hB#{r(l^a^»2 0 1 *5 it/ 2 0 2 t7>-?:tt 
^WD^=m^:^^ y ^T-^ LT y -ir K ^tr 9 
<7)i#efi^2 0 6 jo J: t>' 2 1 0 i: fiK>Ft#J<7)458^Sr^tt 
C2-^^ v^{;i-t-5«^HSJtT«:iiS 
761 g^^ESlhLT'b^i/^ 

[003 5] (Hite^iJ 3) 0 5 ^^^0^(75^ 3 (7)^ 

n-mrnXfyi L7t CMO S «?Ki^liii'S(H]S§cD[ii;^(c^ 

:/^IlISS*gSggLT«^Lfc«EEJt«5^Tfc-5<. 
Etc: joV ^T. 5 0 1 am 2 (D||]^^5ijT'ai-<fc CMO S « 

^^m^mmm^X'h^. 5 0 2 fim 1 (DA:f3m D #x.;^ 
s/^. 5 0 3 «^ 2 cDA;^§3 !9 -^^^ 5 0 4 

fiA;^i>->-7°y >^mm. sos (i7°y ^-v-v^;^'f 

20 ^X'i>^o 5 0 6 (±CMO S«?^=^ii|^iii|iS[p]8S 5 0 1 <?5 
Atli^X^^. 5 0 7 5 7 ^^[HlSST-fe 

5„ iJ^-r^? s^i? 7 -;/^|pIg§5 0 7<^f^g|5T{i. 5 0 8 
liUlWNSMOS h7:/v':^;5'. 5 0 9(i|ll<?5PS 
MOS h-^^^v^^^^'. 5 1 0{i^2C0NSMOS h^^' 

5 1 l{1^2(7?PSMOS h7>^i^;^:?Tfe 
"9. 5 1 2{i^l(0^2/^J^;^-r-;/f^. 5 13(i||2 
(Dvy=^miSf^^ y=^X'i>?). 5 14(±. CMOSa;^^ 

^m^m^ 5 0 1 (omti t i^v-^s; ^ 5 o 7 

»A;^»«^^-^'9*S:L*$iJW-5^'<-y^Tfe-5„ 5 
30 1 5fi. ^-T-^-? y{;y y^h 0 7(Oft!i:^(73A;^iS^^ir 
#Baffiffi i: LTfflv ^5 VpR ^: • -Kl ^^c L%$iJW- 

[0 0 3 6] 5'i5'7s/^5 0 7t>v CMOSffl; 

?^ffeiiiii*sis]ss 5 0 1 i: p L < 3 ^x-wm(nm^(D 
^x-mm-^. 

[ 0 0 3 7 1 H 1 mT{i. CMOS Bi^f^iSitiSlHlSS 
5 0 Kiy-fei/ hlbm y4-r^yi^y y^5 0 7(-tv 
yf-m^^ffo. -t^iiolb. ^-(-t^yt^y y^5 0 7 
40 {C*5lNT(i. y=^5 1 AioXXIS 1 5ii:ty 

<o. y^-rzy-^yy^mm^m^m^n^. d^^-r^ 

y^yy=f-m^fNcoyy=f^m^^y=^5 1 2jsJ;U^5 

1 3 f£ <o . m(DmmxAti^nx\^ ^fcm-^^m 
[0038] m2 ^T'ji. cMo s m^s^^m^^ 

i-iV-i^y hWiilF^no. ^<Dt^. Atim^m^:^-f y 
^5 0 2(i:^^, 5 0 3{i^7, 7°y ^^— v';^-f s/^ 
50 5 0 5{i^>'Tfe-5)<. Lfc;65oT, A;'j-y->'^y Vi/W 
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45 0 4 (Dmmai. i:(^^<73A;^m-^ViN t^V^-^ 

—zymj±vpRt^ma ^ti^o cMo sm^m^mifB^^ 

5 O lCOA;'3SS^-5 0 6, 0^19, CMOSfflSgfte^it 
i|>ilHlS§rt£ONSJMO Shy ^/v'^^ 1^ t PWMO S h9> 

th. CMO s«?^^i#l'MlHis§(7D:/y ^^—'J-Amioti 

=:.y^7s/5^507 S'f^Ji^;^^ J/ 5^ 5 1 2 j; 

tJ« 5 1 3 ttc'O. ^^^^^y^^ 'y^<DmA:hm 

[0039] m^mmX'lX CMO S«f^f^lii|iilElg§ 
5 0 1 {iiiit>@»b{^^ y-r-^- 5 ^ ^ 5 0 7 (iA;^^ 
mmiP^nOo T^y^-r-v^^^-l' .y^^SO 5;65:ih 

13 . CMOSm^^^m,^^ 5 0 1 ©A;^^ 
5 O 6;a5:7n— x-f ^'^^^^tffifc/^S, Atl9}'0m:ty^'^ 

$tLTv >fcA;^;{t-^ViN <t (^«{4IS;6n A;'3-y->'7° V > 

ymm5 0 4t. CMOS«i^f^iii|>S[Ejifg(^A;'3^ 

oSt), NSMOS K9i/v'^^coy— h^*i:P 
^OS h^^v'^^iJ'f^y— h^*^S;Lfct)C». T'^ 

A;'^1^>':7°y >^^m5 o 40D^*^CMOSffl;?^ftejill 
iiii>SlHlSgwA;^^«cit'<T+^;^^< <b5<b, A;^i^ 

^ 5 0 6 (C{±, #BB.ft-^VREF t A;'3ft-^ViN i (DWiiL 

mtlcX <0 CMO S«f^^il^Jiit®|H]S§ 5 0 1 rtT-Wffilt 
ilBd^Tt^n. ^c^tti;'3/55;^-r .y^5 1 4triiL-ri5'V-^ 
5,y^^-:y^507 (D—:ff(DAtl^'^\^^^$tl^o {& 

:>j(D?^^izix 5/^5 1 5 ^au-CT^y^^— 

v^fflffidS^AD^tLggJtXV ^-r-^- 5 y ^' ^ 2/^ 

5 0 7 (7> 2 0(DA;'3Sffi^PBl(ClS{4i&5^^fe C 5 r i: 

^ =7 y^(Dy y^W^^m LTii*i$ix. A;'3m-^ViN 

[0 0 4 0] tUi©3^-Clt^$n5jlffl*^'9ig-r 
[0 0 4 1] ||2CO^^jT'^LfcJ:9{-. CMOS® 

mm^i^^mxh^o i^tz-^^-ox. v^-r^y-^^y^ 
Kxti-^y-^y hm^t^h'o. t>^^mmnmx\-ih 

OV ^TV ^fc i LT t.. CMO S Si^f^iiifilHlSg^Su© 

■So 

[0 0 4 2] Sfc. CMOSll3^^Klttit©IeI^5 0 1*3 
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[0043] B! 6 m&aM^<^:ty-t y hSEOtf 

"C^ L J; 9 ^J^-Y -t- 5 ^ "^(Dm^K CMO S « 

± y hW±iW3 2 0 m V(?)^Tii*^ol/ ^T^ Ld^ 
JO U CMOS«^^f^itl|'IIEISSSr^bfcW:g^^}c:4s^^ 

T(i, 6mVmSL/54ie3-O^^TI/^:^^V\ 3V 

BE (LSB) roil. 7mViOij^^T-S>'9. rofl; 
fflt^;65+5>8 ify hA/D'^i^{;i3lffl-C#^^i 
%^LTV^S» Bl6TIII{c:43V>T:^:7-ir5/ h®EEc0^t|) 

-1 2mV^->:7 hLTV^5^\ rtttt. 
CMOSSl^f^iiil'SlHlSSl^cONSMOS h^Vi^;^^ 
i;PMMOS h'y>iy:^-^(DnM<DT>y<^:^y^icX^ 
CMOS«?^[^ititiilH]S|g#CD:^:7-fes, hSBET'. ID 

i-t? zm9f(Dm^x(x mimx-m^f^m^Ti^p^i-ih-^i^^x 
[0044] ^mmi<Dmmtmss^ i 5<@fflv ^-r. 4 

, «Sm^l2l7{c^„ ^^^aM4P^tt±4mViiiTT' 

t'y hA/'D'^^t^:}o{tSrF«±0. 5 LSB (± 
5. 8 6mV) ^:^LTV^-5o ^lllfe^SJcomiHi^tt 

[ 0 0 4 5 1 0 8 {i 4 fc'5/ h A^-D^^cDmmmjj^ 

lMS/'s^fci5^i»^Sa;;'3(i^4. 3MWT-fei9. 
[0 0 4 6] ;*:|I1^^J{C*5V^T«. ^'r-:^? s/i^^ 

40 ^(D^y=^>'y^T>ym&mXh!^\^\ *fc. *|| 

mmicisi^x(x A;^-y->':^y^i/w»5 0 4{c. ^2 

m-eA;'3ft-§-V IN/55, m3©|5gT'#HBft-§-VREF^5Pn 

4T"b'tcv\ H 1 mmxAti'>)-:^^V Vi/^»5 0 4 {c 
8]*P $ tt2)it^ji, A;':{t-§-ViN-C'b#R^ft-^VREF"C 

[0047] 4 ) ^?&m(DmM^iE'mmmE 

50 ^P^VIOS h^Vv^^i?.!;, N^JMOS h^^'i/^^' 
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[00481 ^^|gB^(D«i^f^jE'jfiitii|isiH]s§« am 

-5MO SV^ .y-y:^ ^ (D^— hSSffifii: <o^^ft 

[0 0 5 0] 7°y^-Y—:^wra{-*5v^T(i. ^tim*^ 

MO S h 7 i^v?;^ ^ (75 K l^-r ^^®®S:^tL-?:*ti^^wS 

Mos h7i/v?;^^'C)y— hffl;ffiffl;{iic7)j| (mos h 

[0051] lii|)@WrBlf-:i3V ^Ttt, 2 OCOMO S h 7 :x 

OS hy>'i^:^^coy~y^mmi^w^^nfcw^M<D 

(Dy— h • y-^PBm4<75mfit^l^;*:$-erS:^f6)l^lB 
<„ I^Nffc, A;'3{t-^;5^x.fjttfcMOS 

[0052] ^J.iL(J:>Wm\-cl. . A;^m<^'^^t;d'\ ^i'^ 
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m}±(Dmim(om:k(Dmittvxi^K.tt>ri. ^^(c. -e 

[0 0 5 3] rc^^fkii. |WH^(75J!^«(rJ;'?. 

A;^ttBEw^^b;i^;tP3tLf:iMOS h v:/v^^^5'(7)'^'- 
^ • y-;^P«l«BE^M{cif:^$-&?);^[pj{c-|5x.?ptL5„ 

JO 0^{ziz^fj:mBm^tt\^xm^M^n. mm^iz 

[0 0 5 4 ] ^ :^^B^(Dmmi. A:fjm=f-(Dm4- 

[0 0 5 5] T^^B^Tii. y-;^:7;j-t3T{c:j:SSf^ 

sff pjfg tf£^. mmmsk^^ $ ^x-msmit^ 

[0056] iJ;^T{^. El 9 ^#BS, LT;*:|gBJ<7?ffl3^i« 

[00571 09 {c^ov ^-r, 901 {iW»;6^CT«o^ 

9 0 2 {i^*Co»!±5;'3^*> 9 0 3f4W»CiN 

(DAtimm (m^mi^^^xm±7im[:rr?)A:f3m^ 
w±.^mt^^^wm -efc^o t±i;^)W»9 0 2{i. m 

;^^-?©W^»^iffc^w|UifgroA;^^»;S5^^{oi;!js: 
[H]^(Offl;^^»i; /£o-CV 9 0 4 (iNMMO S h 7 

ffiffiii. g^^-r 5^5^ 9 0 5 h.xm.^. 9 o e 

^49 0 1*3 J: tJ«^^* 9 0 KDy-fe-;/ hffl>^-l' -y^ 

0f^O«fu{-^S-f-S#^) 9 0 7 i:^^tLTV^.5<, 
9 0 8HPSMOS hyi^v';^;?' (M2<DMOShyl^ 

v^y.^) -r\ -^TCDy-j^BlKi. ^y.'r5'^9 0 9^ 

^L-rm^>9 1 0-C^^^49 O l*5j;tJM^»9 0 
1 CD y ir hffly>-r (^^»cO<^^^§r y -fe 

PB1^cj6v^-c^^^■ett]i:i:^:£cos<i^cB3;^-r^.^®) 9 

1 1 t^^tl^Tt/^-So N^OS h7i^vJ=>^^9 0 4 

CO K w >«S(±. tH;'3W*9 0 2*jj;t;?yy ^^—^J 
50 ^ y ir 5/ vwm^w^^^') ^-^—v^PBitcisv ^T^i 
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•So 

[0058] PSJMOS h7>-v';=^^9 0 8<DKU-l'> 
PSMOS h^Vv^^^' 9 0 8 coy— NflMfiNS^MO 

(DMOS hy:^i^:^^(D'^~-hWMt^i(OMOS hy 

9 0 4(Dy— N®1S(1pMmos hyi^t^:^^ 
9 0 8(Dh'i^-{:yWMii^W^^ti (IlK^MOSN^i^ 

[0059] [H]Sg»± 3^-eW)f^?)„ 

[0 06 0] ^l^WJ^y VmmX\ g^»9 0 
KTjy-fr ?/ h;55ttt3n^„ y-trs/ h>«.-r-y5^9 0 7S.Z>* 
9 1 l;65;e->u Si5-^^9 0 6;6S^ilil$ttm^.9 1 Ot^Y 
DoSitclg^^n. ^^ft 9 O 1 y -fe h $tu5o 
r<7)i:#. ^^^.-r 5/^9 0 5fcJ;t>'9 0 9fi:^:7{C^J 

[006 11 ^ 2M{4-7°!J ^^-v^»r«lT'fo5o y 
y h^'< .y^9 0 7doj;U?;^-r s/^9 1 ir^:^yU S 
ic:^-Y5/5^9 0 5*3j:t)«9 0 9;65;t>~r-5<, I^B#(c, :/ 
y=f-9 1 2 j3j;t)«9 1 3;6^:^>^5„ 

m^tifzzf]) v?«ffiVpRT'7°y ^i—v^^ttS <>: 
ffl^5N^O S h 7 Vv?;^ iJ' 9 0 4 ^ffl LTiSS 

it, *f^|^i^lcA;^^» 9 0 3 »cA;^«±ViN <b ^ y ^ 

v?ttEVpR(7)^SffiT'7°y 
®ffi;iSP^OS h7i^>':^;?9 0 8^iiLT9£Jx. ^ 
^*9 0iK>^m (::^y^-^-vO ^s^i^^ttS, ^ 

;65-C. ®.*C9 0 6<7)Bfifc65±#U N^OS h^^'v' 

9 0 4 <oy— N • y—p^r^mitm)^ L^I/ MUvthn 
L < ^.tofc i: r ^X-mNmuO S H 7 9 0 

4t^7i-yVXm^'^m^^£<^£'0. .^tz. m^s9 l OcD 

WuJiji^d/" L. psuvio sh9>'v=;^^'908 oy— h 
5T'feP^MOS Vv^;:^:^' 9 0 Si'^yiry LTfl^^ 

jjiin^^< ?'<e-5o 'tbtdit^^^igo KOT'y^-t- 
vTS^gft^tci^T-t-^o 

[0062] ^ 3m(4±i*»lT'fc2)„ ^ y ^^-v= 
;^-f'-;/^9 1 2*Jj;t>*9 1 3;i5;<f-:7,);/^^„ ::<D.t#. 

0 sco^^^trj;'?. PSflVIOS h^^v=>5.^ 9 0 8 



(9) 11-195966 

16 

-5fc*. N^MOS h7>'v=^i$' 9 O 4*5fl:tj?:;r>bffl; 
2{cW:^htlX\^timMt^^E^^tl^h<DX'$3=bo MM 

^m^Mi-^ ^<0. gi5,^. 9 0 6 (Dmm-±±.w U ttS;^.*C 
t ^iSN^MO Shy 9 0 4 CO Ku-r ^-fflMS 

m-m/P-t^, 9 0 6 (Dffl;'f4*^±#-r-5 ^ <t J; 
Y) . ^^*9 0 1 J: t^m^. 9 10 com^4 

7(9 ;6J±#i--5o PB#(C. Nm^OS 9 0 460 

7 >-J:^ ^ 9 0 4 (7) K i^flMt-^^^tuTV ^-5 PM 
MO Shy :y'Jy^^ 9 0 8 ©y— ha;^l(7)ffl;f4t.M^i'-'i- 
rtu?j2oco{^ffl<o^;^, PSflviOS h^vi^;;!^^ 

9 0 8 coy- h • y->^wmm&(rym^m±m-x\^. p 

SVy l^i^:^ ^90 8 ^5^t/;^>-r 6„ 
[ 0 0 6 3 ] mj>it;45jj£}xx«f^[fei|||^^{e: J; 19 , gfi^, 9 
1 0<Dm{tlAm.'p-t^tM^'PmAOS Vv?;^i5^ 9 
0 8 <o K W >^iu.-i)^±M--t^. gp-^. 9 10 om^SM^J'- 
i-O ^»^»9 0 lC0^«^(Cj;i9m^C9 0 6(75 

mtlA^W/P Ir1B#{C P^O S h ^ l^-Jy^ ^ 9 0 8 (75 
K W >'«{4cO±#(c i 19 . NMMO S h 7 >'v>;^^' 9 
0 4 (Oy— haM{4;ei5±#L. ltnsjmo s 

hy^V^y^d' 9 0 4<7)y— 1- • y— ;^®ill75SMf-J^:*: 

[0064] ]ik±.(DX. 0 f£iEmm\^ii iQ . m:fjmAX'^ 

2>NSMO S h 7 l^i^:^-^' 9 O 4 CO K W ^'W^COttfi 
»4^aS(cj)^^-LP^MOS h^>'>';=^i5' 9 0 8cO 
>'«^(73mf4(4#jg{C±#-rS„ NMMO S h ^ ^^v^::^ 
30 iJ' 9 0 4 CO K W Vffi1^(0«^4i fiH>^, 9 0 6 i cOWfilg 
7f)'^M<^£'0. PMMOS h7:/v^;^^ 9 0 8(7) KWi/ 
m(7)mfiEi:fij5-^9 1 O(7)m{4IS;0>4E< ?fcofci :i.5T' 

[0 0 6 5] 0*19, z:(0[iisg{4, A;'3iffi^^co^/K,eiE 

(Dms-mt^^ta u i:mc7)iE'jsii/p— y°{c j; j^jgfc 

[0 0 6 6] msSKif^ii^ejBJP^d^TteJ: msSfc^^ 

m£mm^\-im\.f£^\ mmmihX'mBm^-A^-^m 

40 T-fe-5o 

[0 0 6 7] S:^c. NMMOS h^y-i^^^:? 9 O 4-^P 
®v40S h^^-v^^^ 9 0 8c07=V<d';^^-?7;?<— 
i;i»iL#vMilVTHN^VTHP^syci:x:^LTt., IfiH 

[0068] ifm&mz.io^ ^X\X W. 1 MO SVy >- v= 
LTNgiMOS H^y-v^^^^'^ |?2COMOS Vy 
>'v';^i?'i: LTP^MOS h7>-v=^i?^fflV^fc;55^ S 

5(9 jt-^(^co^jt:*ii'l"IL:*c^/^iEcoffl:{i^{kt UTai;^/ 
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[0 0 6 91 mt}mm9 o 2 a. mmi^^t^n 

[0 0 7 01 tatii-iNmAOS h^l^i^::^^ 9 

^J;^tf P^MO Shy >- v^;^ ^ 9 0 8 CO K U-f >a^^T' 

[0 0 7 11 ^hi^t.tc. MOS hy>i^:^-^(D'y~h 

• y—:^r^mm^mit^-^?>^^t lt. Atimm9 0 

3 0^^-g-fCj;l5, PMMOS h^Vv'^^^ 9 0 SCO 
Kl^'1'^'®ll<k^$ttfcNMMOS h7>'v?;^i5'9 0 

•C't.^<. «fiJ;tfJ> NMMOS h^Vv':^:^' 9 0 4(7) K 
u4 >9Mt^^^ntzPmAO S h^^-v?;^^ 9 0 8 

[0 0 7 21 4fc. ^^»90 hi bXfifi 

-^s 9 0 6 ^mm. m<^. 910 2:«Z^«EVDD(-g^^-5 

[0 0 7 31 Sfc. 7°y5^^— :.?flMi:b-c. fflasflH 

[0 0 7 41 f£i6, ^m^mXii. Nm^OS h^Vv? 
^^iJ? 9 0 4C0y— ;^fl;|®i:^^*9 0 l<75iffi^-9 0 6 
(Df^RUP^UMO S h7>v^;^^ 9 O SWy— ^^SlSi: 
^^1:9 0 1 (Dm=f-9 1 0(DW\\cm^y^^ -^^9 O 5 
3oJ;i^9 0 9^}fALTfe-5:S\ rtifi. y-fe-jxh^PeT 

\z.nmmm^mi^<r>^V5<fz.^xM . mos 

[0 0 7 51 (Slffi^JS) Ell 0(i. *^B^CO|g5<D|| 
;te^J^^rVtlH]Sg(7)1i^T'fc2>„ ia{CioV>-C, 10 0 1 
\^mt^Ci(DmW^^. 1 0 0 2 (i^»Cowai;^W* 
T'foSo ffi;':^»i 0 0 2*i. tbj'j^^^o^^t^a^iS^: 
S<OlpISScoA;'3^»;4^^6t)tc;*:[Hl8S«tli;t)^»i /.Co 
TV^-5„ 1 0 0 SJiN^OS h7>'i^;=<.^ (HKOM 

OS h7:^v?;^i5') T'. *<^y— ^^-fs/ 
^1 0 0 4<^:^^L-CS^,^.l 00 5T'^^»l 00 1*5 
J:tJM^» 1001<^y-fe-y Ym:^'^ 

icfS^-rs^©) 1 0 0 6 irg^^ttXV^-So 10 0 7 
JiPMMOS Hy>i^^^ (^2<;5MOS hyl^i^^:^ 
^) T\ i(Dy—:^mBi-i. 1 0 0 8 T'^^* 1 
0 0 1 iO^H^* 1 O O 1 CO y ir s/ hffl>!.-Y s/^ 
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(^^*<^4g-f-^y-fe-y mm^i3\.^xitit'tim:^ 
m^(Dmm^m^-t^^^) i o o g .t^^tvTt.^ 

-5„ PMMOS h^vi/;^:? 1 0 0 ycoKWvttt^ 

<4> ^^-r 1 O 1 0 ^:/^LT®!SaE(D^j^5}•(75a 

■So 

[0 0 7 6] nSJ h^i/v?;^^ 1 00 so KW>'«I^ 

ffi;;'^^* 1 o 0 2ioJ;t>Vy v^ffl^^-f 5/5^ 
(Hi COMOS I-7i^v^>^^<?5 Vu4>9M^V±:-y h 

10 mmi^mmt^yv f--Y~-i^mmi^^ ^xm']^-^<Dm 
v>T«fSrr5^®) 101 itw^^tix^-^?}. pmM 

OS h7^v^^^ 10 0 1(D^— VWmt^WMOS V 
7 ^v?^ 1 0 0 3 CO K W vaiS{:::^$ti. (M 2 

MOS h^^v^^^'toy— hffl^^r^KDMOS h^^' 
^$ttTV^-5, NS h^^^v^;^^? 1 0 0 3ro</— h«|^ 

A;'3ft-^{cf£; cm 1 OMO s h ^ <d^— 

20 Y • y-^PBim^^<t$-B:Sm«) o 

[007 71 mSgfii^Tt-^W 3mT'8!jf^i-S„ 
[0 0 7 81 mmfiy-irs' hWPB^T'. ga^»i O 
0 loy-fe-y S^S^Ttstt-So y-fey h;^-Y-;/^l 00 6 
St5 1 0 0 9 b, ^M. 10 0 5 ;ei^±te$ttfin-^, 1 
0 0 8 VDoHMf-^^tt. l 0 0 l y 

■;/h$tiSo :icDi:#. ^^-r-y^l 0 0 44oJ;t;«l 

[0 0 7 91 m2m(±7'y5"^-v=»PBlT'fc^o y-ir 
V VT.^ 5/5^ 1 0 O 6i3j:D5:^-f 1 0 O 9iM^^ 
U g^;^-!' -y^l O 0 4*5J;U«1 0 1 0*^;^-W-^)„ 
I^B#{c, :ry^-v— v';^-r 5/^1 0 1 i;^^:^-;^^, :i 
(DB#. [lISg(75A;'7«i5-^Jc»imffiViN;iSR]Ap$ttTVN-5^> 
<75i1--5o i±J:^^*i 0 0 2.ii^W^W±.(o^(D'm±.\z. 
K^$nfc7°y 5"-^-v?ffiEvpRT'^y ^^—i^^tts 

tt»ft;55NMh7Vi^>^^100 3SriiLT»K 
*/cRB#{c®ft;dSp^MOS Yy^y'y:^^ 10 0 7 
^iiLTsStu ^^»i 0 0 1 <r>%m. (7°y 9=-^— 

u N^JMos Vyi^'Jy^^ 1 0 0 3©y— h • y— X 

MOS Vvl^^yT.d' 1 0 0 3^5;^-:7LT«j5ft;55^Ktl/^< 

/it), t.fc. %^.ioQ%<Dnmm.'}^'^. psjmos 
\-=7)yV'7.^ 1 0 0 7(7?y— h • y—y^x^mmm^^x^^ 

vMitVTHPi^L</j:ofcir5-ePS MOS 
y^^ioo 7-A'^:tyi^xmMA'^mn^j:< ^.cSo 
t)^^»i 0 0 i(7)y°y^-r-vT5^gi!)6<](cSilT-r 

So 

[0 0 8 01 H3^(dJii|iWBlT'fc5„ ^y^i'-v' 
50 -y^l O 1 ir^:t7tf£^a ^<Dt^. AtJ^^'^-X 
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fo5 NMMO S h ^ lyi/:^ ^1 0 0 3 (D^— VrntUfi"^ 
>k:Lfci:-f5o nSmos h^^"::/^^^ 1 0 0 3coy^-- 

i^). NMMO S h ^ V v^;^ ^1 0 0 3 V 

[0 08 1] «iS=fei^imtc:j:t9. m^a ooscoSii 

0 3 K l--r v«±«M^>-r -So flfi.^. 1 0 0 5 c7)«f4;i^ 
J:#-r5rir(::cJ:t9. ^^»1 O 0 l (7)^«g^(c i 
I9fif5.^a 0 0 8Offl-f4;6^_h#i-^o NSiMO S 

h ^ ^ 1 0 0 3 CD K w-r >'«®W4;i^^S^>-r 6 :i 
^{ciO. N^MOS h^>^v^;=^.^ 1 0 0 3(7) KW>^ 
«®^-jg^$i^T^/^5)P^MOS h^>^>^^^ 10 0 7 

[008 2] ®)ft;65^)£}xT«r].^. 1 008 (ommtM^^ 
hM^. 1 0 0 8 c7:)®4:d^^^^-i-^, fin^-^. 1 0 0 8 (DM^ 

(dw/p\^^ ^ . wmmm i o o i (Dmrn^^-m.^. i o 

0 5(7:)«f4:t^^^U ^:^i:LTNMMOS h^^-v^;^ 

Tfe^NMMOS h^Vv?;^^ 1 0 0 3(7) KW>^®S 
(T^tt-fftfi^^tC^^^i-^o NSflVIOS h^^-v^^^.^ 1 0 
0 3 (7) K W >'«^cDmfi<tfi|5.'S 1 O O 5 i (DWIilM^^^ 
m< /^o/ci: r 5-eE'i«»tcJ;5«E^fb;5^^ih-r5o 
[0 0 8 3] 0^19. r(0[HlS§il. A;^*Ss^(7>^/J^?feIE 

[0084] m^mm^hm e>/5-/^ i 5 tc. ihissj;!^^ 

[0 0 8 5] *fc. N^MOS hv>'Z^:^^ 10 0 3-^ 
P^MOS H^Vv?;^^l 0 0 7(757=>^;^VN°^^ — 

fctx.^^L#v^ffiV'^^N^VTHP^sfcix^LT 

[0 0 8 6] ;^||^0iJ^C*5V^T{i. ||l(7)MOSh7i^ 
v=;^^t LTNMMOS hvVv';^^. ||2(DMOS h 
7 vv'^^ ^tL.X PMMO S h ^ :/>':^ ^fflv ^fc;a^ 
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LT. NgUMO S h 7 >'v';=5, 1 0 0 3 coy— httffiSr 

NSJMOS hvi^i^^'}' 1 0 0 3(Dh'u-^ >-mM 
i:^$tb/cP^OS h^^^v'^!.^' 1 0 0 7(D^~ h 

lOOiroy-fes/hirLTm^.l 0 0 5^S±l!l. g!5-^> 1 

0 0 8 Sr®!Sffil±VDD«-SSc-rS i 5 {C«^L7t*\ 

Mb^Xiifaw NSlMOS h^>'v?^^$' 1 00 3oy 

-;^StSi:^^» 10 0 1 OS?- 10 0 5 (DWm:^!? 

SMOS h^Vv/^:? 10 0 l(DYU^l^W(^}l-f^)^ 
-y— v^^BaiVpRCOrBlJclg^^^' 2/^10 0 4*Dj;t)^l O 

1 0*ffALTfc-5;a\ rWl. y-fe-y h«r«1{c:Ka« 
^^5MfL-5(75SrlS5Cfc*-Cfe'9^ MOS Vy^^V^T.^ (D 

10 0 8 7] (^^J6) HI 1 1 fi. *^0^co||6co|fe 
:te^J^;^^rt11]SS(7>1ffJ5gEl-T:fcS<, ^ 1 CDMO S h 7 
^^^'i: LTPMMOS h7Vv=:^^ 110 1, M2(OM 
OS h^Vv^Xi^i: LTNSMOS h^Vi^;:^^? 110 

2 ^fflV ^7t 2 m'J§iS/I^ T'^^^o^ 1 C)lHliES 110 3 

v^;^^1104, :||2CDMOS h^Vv'^^irUTPM 

MOS h^^'v?;^^ 110 5^fflv^fc2fi^S3S/u— 

.?f i$o^2(73Il]S&l 1 0 6^\ ^ICOmSgl 1 0 3<7)PM 

MOS Vy^y^y:^^ 110 lOKWvfl^^i, M2co 
lUgSl 1 O 60NMMOS h^Vv^^^iJ? 1 1 0 4CDKW 
-f^ftflii^gfi^a 1 0 7{c*JV^T^$tt. m;^«i^<!: 

[0 0 8 8] %\am^\ 1 0 3:fcJ;t)«||2<7)lHlSSl 1 

itiHWfBlf-fc^tt 5 A;^<oiEw«{4^fk(cM LTJi. m 2 
OlBJifgl 1 0 6;5Slbj^U tb;':i:'^e'5NSMOS Y^yy 
-Jy^^ 1 1 0 4 CO K W < ^<D^^ 

40 {c^fb^-ii-J; 5 t-t--5o rco,Jr#||ico[HlSgi 1 0 3 
fi, jE(OA;^ft-t-^f[:fc^LT^f^i:/^(9m;^iffi-?i/£ 
-5 PSMO S N ^ yi/:^^ 1 1 0 1 CD KW ^Wm^. 

cotii;^iig^^ 1 1 0 7«. ^2(0[HlSg}c?|o3if3n, 

[0 0 8 9] mz.. ^W^Wi\^-ii^-^^7<h<ry%<D'm^ 
<b(-*fbT{i, %\(D^^ \ 1 0 3;65»)f'^U tti;^^/.^ 
5 P^MO S H V i^v';=«.^J' 1 1 O 1 CO Kl/'f >fflticoa 
ftA^;^#<iE(o:^i^{c^fl:$-fri9 t-f-^o ^(Oit^ 
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t^'Oti^tim^t^Ji^NmMOS h^'^i^:^^! 1 0 4CQ 

Lfzr-^x. mm(DmM^i i o 7{±. ^ i (T^iaifSfc 
[0 0 9 0] 13. :^mmm<Dmmx mmmmi^^t^ 

[009 1] m^mm^hmht^f£X o ci. 

[0 0 9 2] -^fz.^ ^iroSSgl 1 0 3 43 J; 2 (7)13 
Sgl 1 0 6I^<^#MOS V=7>-'J:^^(r>'T^<-< :=^^<=7 :^ 

[0093] El 1 2 {±. 2^3IJg^J(DlHlif&(7)tl!)^-m?f^^^ 
bTv^So ±|gIto 12 0 1 (4A;'3«a^^fk. TBI© 1 
2 0 2 \-imi%,^nW&Wi\^-k^ LTV ^?>„ 1 iHl S ©if 

■a:-CV^5o cunt- J; m2(Dm^l 1 0 6C0NSMO 
S h^^v^^iS' 1 1 0 4;i5^^t:$tu. 

'0. ai;'3m^.i 1 o 7 cottf5fc55^^--j-5, ^<Dmm±. 

PSMOS hv>-v'>5.:? 110 StC-ea^tt. 'i§iS/U— 

^(cJ:o-C;^#<lits$tb5o -^/JST. tH;bm^.i 1 0 
7(75ffi{]fc5Si 2 0 2T'^$tt'5J:5{-:^i^<*^-6 5 0 

mV^{t:$-&TV>5„ rtl(Cj;!9, i±i;'3m^>£^®f4l 2 

0 2{t. :^^<*;)+7 2 0mV^-fbLT^PLTV^.5„ 

LTJi. 1 0 0J^±i:/£oTV^?)„ 
[0094] El 1 3 fi. :^m&m(DClAO sm^^^iE 

^^W-</c^mT'fc6„ W,2(D'm^ \ 1 0 6C0NMM 
OS h^Vv':^:? 1 1 0 4OL§rVNfj:VTHNii^± 10 0 

1 3 O 1 {d, B2(Dm^l 1 O 6©pSmos hy^iy 
7.-^ 110 5»L#V^aVTHP^5±l 0 OmV^ibLfc 
h^om^(Dy<ti-^y-^y hSEco ^KSrl 3 0 2{c 

K^'o^m(Dxt>^y-^yvms.i!)^^u m^^^\-i 

Wi^(D\-ih^^\cX.'OXts:ty-^y H«Itr5?j</^T'L 
45o [ai3^M,'5i. ± 1 0 OmV(OL^VMlI^Sb{C 

LT^<CV\ ;*:^BJ<Z)CMOSfl;i^f^iEJ§3liii|>MIllSS 
*^^^Rf^*<?^^^b^"^^iiE-t-5«tg^^#oTv^ar^: 
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[0095] *|il^^iJ{C:fcV ^Tfi. H 1 (75lE]g§ 1103 
*3j;t/ll2 0lH]SSl 1 0 6 i LT. IISfe^j4T7i^Lfc<S 

T-'bs<, mK.it. mmm5x^]^tcj:ofj:im(7:mm 

^^Itr t ^^i-g" 5 * T- 1. ''^v \ $ 5) {c. MO S h 

LT. |glCD|HlS§l 1 0 swp^os h^^i/;^^ 1 
1 O l(Oy— hftfi^^iSr^bT^-ft^ii-, M2CDIH] 
S§1 1 0 ecON^MOS hy>Z^^-^ 1 1 0 4coy— h- 

mtLi:m»^ifi-Lxmit^^^^^motc7!)K m<Dm 
mxh^<. mx.it. mtifOiri i 0 7iz^m^^i.x 

At}im-^^f\)MU HioiHlifgi 1 0 3c^nMmos h 

9>v';^i5'l 1 02CO^— hmfS^ML^-fr. II2C0I5I 
S§1 1 0 eODPSiMOS h^^'v?^?.^ 110 5C0y— h 

m^i^^it^-frS^TtSv^ iHH^fc, |1ISS(7DA;^)^ 
i-c? ■7-irttl;^i^^^*An#x.-Ctmv\ ^K^lHlSg 
1 1 0 ac^N^MOS hy>-':y:^^ i i o 2© Kw-^i'^' 

ttj^i:, M2<Dm^l 1 O 6(75PMMOS h^>'i/>^i5'' 
110 5(Dh'^U^>-mM^i^L.X^m(Om'f-t LTt. 

[00 9 6] :^WmX'a. HKDIU^I 1 0 3«PM 
MOS hy^i^^-^' 110 icoKWvfflSiEi. Il20 

{ElSSl 1 0 6C0N^MOS h^Vi^;^^ 1 1 0 4C0 KU- 

-rvW^m^i 1 o 7{c4oV^TiiS?^$tb, ifciio 

30 ^Jx.tf. ^ICOlHlggl 1 0 3(DPSMOS h^^- 

v?;^^ 1 1 0 1 Kw vmi^igfi,^.! 1 0 7m. mi 

^2<Dm^l 1 0 6C0NS1MOS Vy^^^J^:^^ 1104 

CD Ku-f >m&tm.^. 110 7 p^fc^ttmig^^*^ 

[00 9 7] (^0-!|7) Ell 4fi. ;*:^B^C7)^7(^SI 

iEmm^mm^<D\^ts\^^'<-r^ y^y y^^^^m^ 

^ bfcaffitt^5f^T-fc So 
[0 0 9 8] B|{C:}oV^T. 1 4 0 1 (±, ^ 1 <0MO S K 
y^^V'y.^ ii\sX.V^}AO'S>Vy:y'Jy^^ . ^2(75MO 
S Vy^-y-Jy^^ tX.^XimMO'S hyiyi^y^^^m^^tc 

2 mmm^i^-^^n-om i wess ^kdmosf^ 

:xv=;^i5'.bLTN^MOS h^:/':^^^.^. ^2(DM0S 
Vyi-'iyy-d' tXJXV^MOS ^^>-v?;^^5'$■ffl^^fc2 
S'JiiS'U-T'^^o^ 2 <D[hISS;4\ m l <75!HlS§(Z)Nm4 
OS h7>'v^;^i5'C75 K^-r^iH^i, ^2cD[H]SS(DP§J 
MOSVy>i:^y^^(D¥u^ ^-Wt&j'^W^ ^ ixT A;^i^ 

^l<75[HlSg(DPSMOS h7^^v^^^«Kl/ 
5(9 -Y^-at^i:. ^2C0lHlSgC0NMMOS h7>'^^;^^OK 
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IE«ti*SlHl8gT'fc5o 1 4 0 2 1 (DAtl^ '0 

y^-i s/^. 1 4 0 3 2 WA:;']^ 19 -y 9^. i 

4 0 4 (iA;':f-v7°!; i^^mA. i 4 o 5 

v'^-r -y^X-h^, 1 4 0 6 (iffi??f^iE'J*ilti1iS[Hl?S 
14 0 1 (DXti^X'i^^^ 1 4 0 7 (iiJ'V-^S: -y ^ 7 
-y^lHlggT'fc^o iJ^-r-t-^ s/i^ 7 y^lElSS 1 4 0 7 WF^ 
gPTii. 1 4 0 SIl^lONMMOS h7>'v^^:5'. 1 

4 0 QfiUlcOPMMOS h^^'v^;^^'. 14 10(411 
2(ON§'MOS 1 4 1 ltt^2C0PS'M 10 

05 h7>'v?;^i5'T-fc'9. \ 4 1 2it.mi(0=7 'y'r%m 
y^. 1 4 1 3 (in 2 -y^m:^^ -y ^T'fo 

So 1 4 1 4(4. fl3^f^E!lff^aitl'IllllK 1 4 0 1 com 
yi? 7 2/^1 40 7coA;bo^-^i93!cfe 
b^$ij»l-s;=^-r y^T'fe?). 1 4 1 5(4. y^-rs.-y 

^^y^l 40 7(n>mj(DXtst^^t^^Mmt LTffl 
1/ ^-5 VpR i: • ^ jSj^c L^ISiJ^5^-r y ^T'fc 

So 

10 0 9 9] i?'-r-t-5s/i?7y^l 4 0 7t.. aS^fteill 

oE-jfiHiiiBiHiss 1 4 0 1 <!: p c < 3 mmx'-mm(r>Wi^ 20 
[0100] ^immxit. mm^iEmmmm^i 

4 0 l(4y-fe2/ hSif^. y^-TKy^yy^l 4 0H^ 

0 7{C^oV^-C(4. y^-f y^l 4 1 4doJ;t>*l 4 1 5^^;^ 
7tti:iO. ^-(i-^yi^yy^\mm'^Wom^ni>o ^ 

'<^^y^^y=rmW^(D'7y=J-W^:^-<y^\A\2. 

fcj;t>*l 4 1 3;i5;i->-.t7ic'9. Hfl»^WT'A;'3$tLTV^ 

fcft-§-^ii*iL. mit'm^mm^wmmmm^x so 
[0 1 0 1 1 ^2flgra-e(4. mm^iEm^mmm^i 

4 0 1 {4>^y f-^-imi^. y-f-rs. y^y y^l^O 
7{4y-lrs/ M&f^^^T9o A;'3^ 

1 4 0 2 (4:^>'. 14 0 3 (4;t7. 5^-^— v?:^ 
1 4 0 5 (4;^->'T'i)5„ L/t>4^o-C. A;'Ji^i^7' 
y 14 0 4 (Di^ig(C{4. H^55^©A;'3ft-^ViN 

i§i|iSlHl?§l 4 0 ltDA;'3<^l 4 0 6. 0^19. ffi?^f^ 
iJliEj§ilii*elHJSgrt(D^ 1 om^ff) Y>mAO SVy^i:^ 40 
>5.c5'i||2(0[HlSS(DNS/MOS V'7ly-J':=^^n^—V%. 

ill#i|SlH]S§<7):/y^^-v';45tT^ns„ -15. 7.^y^ 

1 4 1 4joJ;0«l 4 1 5f4;*->'. ^^-r^. y^fy y^X 
4 0 Th(n>y y=WM'^^ y^l 4 1 2i3Xt^l 4 13 

[0 10 2] ^3W«1T'(4. m?^^E'iSJlit*SlHlifS 1 
4 O 1 (4tii|iSf!l{t. ^^'T-^? 2/^5^7 2/^1 4 0 7(4A;'3 

m^i^^n^. *-r. >^y^-r-v';=^'f y^i4os so 
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;65::r:7(Cl7^^ 19 . WM^^IEWW^^M^ 14 0 1 (T^A;': 
1 4 0 6 ;657 D -7^ ^- ^i7W(C7feSo Xtsm ^ # 
X.^^'T 2/^1 4 0 2;4^;d-7. 1 4 0 3^S;:j-^i./^K)^ ^ 
;^)-r:/7°y >j?'^»l 4 0 4 fr(4#BB,|K±VREF^S^j!)P 

2 ^BRT'^AP $ tvTi >fcA;^ffl-§-ViN t (omitmiK A 

;^i^>'7"y ^-:i^s»i 4 o 4 <!r. m^f^iEmmmmm 
^(Dxijmm.xmm$^m^ti. Aiiim-i 4 0 6icmi± 

^itt LT^So Alj-^^yV 4 0 4<7)^ 

»^«?^fte^JEJs^llil|sIai^S(DA;^;^»fcJt-<-c-H^■;/c 

^ < i S i: . Xtsm^ 14 0 6 (;z{4. #fiBft#VREF i: 

6„ r (^A;^4^g^^'7)fl:^4Mb(- J; "J m^mm^^mmf^ 

ESS 14 0 1 rtT-ffi)EEtii|>s;i5tTt>ix. •?:(?DH:i;^;55;^-r y 
f-1 4 1 4 ^JiLT^V -^5 2/^^7 2/5^1 4 0 7©—^ 

^1 4 1 -5 5rii bT7°y v^mEE;6^PPJ!jP$tiiE(t-C 
\^^^(DX\ y^-r^yi^yy^l 4 0 7(D2o<DAtliQ 

mm(Dm 1 ^Fb^T'. i5^'1'■:^ 5 2/^7 2/^(07 yf-mvf^ 

[0 10 3] Jii_h(^3»WT'«^$tLSJlffl^#^iS-t- 

^i:(c:J;f?. mm^\^mM.\^xm±im:AmioH^, 
[0 10 4] z.^-^x(D-mmmx-7T^\.f^^o\^. 
ii^iE'j§iu#i>siHisg(4. m^m^^h€<7y9em^^i-^-r\^ 
msm^i^-^mx'-^^. i^tcMox. ^^-rs.y^yy 

So 

[0 10 5] t.tz. «i^fMiE'J*iimi|'SlHlgg 1 4 0 1*5 
itJjy-Y ^ ? 2/ i!' 7 -2/9^ 1 4 0 7 (4. #t{C^^/£Rji 

[0 10 6] /^jb\ :*:^«c:i3^^TI4. ffllSffeigiEiS 
jUtlelHlSgi: LT. HlOMOS h7i^v?^^i: LTP 
SMOS II2WMOS h^^v^^^i^iL 

TNlflVIOS hy>iy:^^ ^m\^^tc2mmm/i^z/>kn 
oHicoiHlggi:. ^looMOS h7Vv=;^i?'i: LTNS 
MOS I-7Vv^;^i$', ^2COMOS h^Vv'yi^J't LT 
P^OS h7>v';^i5'Srffll/^fc2a'j§iS7U— 7°^}^o 
||2rolHlSS;5\ MKOm^cDNmAOS hy>'iyy^^(D 

(Dh'u-^iymm^^^i^xy<tiim-tf£y). mi<D^ 
[i]SS<oN^o s h 7 >v>^ ^ o K u-r >ffi@;a5^$ 



25 

{J. fBKDMOS hy>iy:^'^ tl^XPWlMOS h'y^ 

UltOMOS h7Vv=>5.i5'i: L-tNSiMOS K^:/ 
v?;^^, ^2(OMOS h7>'v';^^ir LTPSlMOS h 

7 vv?;^ ^ ^fflv ^/c 1 mmmj\^^^n-:>m 2 (T^njifg 

l^ir. ^2<75IllSg(75NSJMOS h 9 v^:^ ^ O K l^-T V 

mm^^^w^ ^xhx.<. %fz.\im&m 3 r-?^ x^-kmm 

[0 10 7] S/c. 7 5/9"lE]SSi: \.X'SMWm:m,^-fi: 

fli^T't t {is 9 *T't>>icv \ ^ 1 «r^T-A;'3-^^ 
vT-y viS'M 1 4 0 4 tc^*o$ns{f -^fi, xtsm^ 

ViNT"b#BBft-^VREF-e'bM< , fc5>/Sif5It.^JPb 
[01081 (jlti^JS) @ 1 5 :$imm<D^8(Dm 

Sir T VtThISS^W^ L fc t roX'fc 5o 

[0109] l2I{c^D^/^■r. 1 5 0 1 (i. mi (Dmo s h 

7:^v';^^5'i: LTP^OS h^Vv':^^. |g2©MO 
S h7Vv^:^^i: LTNSMOS hy^i^y^-^'^m^^tz 

>'i^;^^'<i: LTN^MOS h^^'v'X^^ II20MOS 
h ^ ^^v'x^' i: LT PSMO S hy Vv^:^ ^fflv ^fc 1 

smm/i^y^n-om2(D^m\ ^k^ihisscdpmm 

OS h7Vv>:^^<75 Kl/'OfllSi:. m2<DWI^(D-Nm 
MOS h7:/v=:^^<7)KWi^ffl;®i^^$tbTttl;'jiffi 

TfcoTi ^^mm^iEmMmm^^x'h?>. % i 

A;^)ifB-?i:/^oTV^5„ l 5 O 2Hy-r-:>-5 ■;/i^^^y 
C)^ ^ y ir/UT'fe "9 ^ MOS h 7 Vv?^^?;^'!' 1 5 
0 3 ig^^»l 5 0 4;5-^«^K$n-CV^S„ MOS h 
y ly-J:^ y^i 50 3 (D^— hBtUi, V— Yy 
^1^1 50 5fc^$tLXl/^?)o ^^(T^^^y-iryu^^o 
7:e;65;5 1 5 0 6 Ji, f'i/ h ^-T i'T'fe . fl3^f^E^§ 
5 0 1 (OA;'3i*^i:^$tLTV^S» t:'-^ 

h ^-f y y ^-r— v'^'f 1 5 0 7 Lxm 
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]ili^i|«SlI18S<7)ttl;^(i. 7 f^lHli^ 1 5 0 8 (C^^tL. 

[Olio] m^s^iEi^mmumm 1 5 o i coi^^a/^ 

[0111] m^s&^Emwms^^!§ 1 5 0 1 cD^^y ^ 
-r—i^mr^ti^ht^x. f h ^-r >- 1 5 0 6 co7°y ^ 

•Y— v^^-Y .y^i 5 0 7<b:^:/U tr-y hy4>l 5 0 
6 ^ffl2!iffiffiro^^(c^$ttfc7°y ^-Y-i^ffiEEVpR 

T'T'y^-^'-i^rSo 
JO [0112] m^. mi^mimEimm^w^m^mimw^ 

5^1 5 0 7;i5:^:7-r'5<!:*fc:. f h^-f 1 5 o 6 

0 6 <sr^-t-^o mmmm\z.'f'}sbmm*mm^fixf£\^ ^ 
{otm^^^-^ri^x\,^fz.m^) . mos h^^-v^;^ 

:^;=^-r 2'^(7):^MClJ;f?ffl?(^;d5f -y h^'f^'l 5 0 6^^ 

h > 1 5 o 6 (ommm^z.w/p-r^. z.(nw&.'& 
i[:A-m^s&iE^mmmi 501 \^xti^fh. lEm 

^y-y^m^l 5 0 8icX<Ciy'i^:^M9^t\^Xir^y 
2/^$^x. aS^$nfcy*yiryK75F^^^5S^t-§-t b 

[0 113] i^t^, S^*65i^*«S!I«BET'5tefl:$ix 

30 ^) . MOS h7:^v?;^i5'^'i'-^g^w:*->'}::j;i5«f^;SS 
W^^^h e-yh^-O-lSO 6'--^smiZ^tfo t'?/ h 

v-r V 1 5 0 6 \c{m:^^w^\z.-k^f£-%&^^ii. m 

"^mrmx-m^'^^mi^ix^My Yy4iy\5Q&(D 
ifiUlHlifSl 5 0 1 iciA;^$n> E'jfljlfciJ; 

tt, ^n\z.-k.ifs:^(m^\\Lb\^xmi^f\.. mm^ 

8(cJ;i97'i^i?/Wt-^i:L-C0d57 2/^$tt. S^^tu 
[0 114] 5tc^0iJ(OT^$n5J;5t-. iliS^iijE'J* 

y V y^ i^(nm-fms{m^\L^mm^t^nwi^xw'^ 
[0 115] fiiio^ *^^j(ci5v^-c{i. n^^m 

iliS'l'IlHlSSi: LT. Bk^MOS Vy-^^Jy^^ t\.XV 
^MOS \-yl^^yy^d>. ||2roMOS h^>^v?;^^i:L 
T N^O ^Vy^-Jy-i/ ^ffll/ ^fc 1 M'Jfil/u— 7°?ri^ 
50 o^lOlHl^ir, ^lOMOS hv>'v';=<>i5'i: LTNM 
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MOS h7>'v=:^^. ^2(DMOS hyl^i^:^'$' tl.X 

[0 116] Sfc. «?^ftel^jE';SiIti*S!H]SS*3±t/t'-y 

10 117] (^^J9) 01 9(^11 

[0 118] -mmiY (El 4) T-^LfcfflS^f^nE'J* 
jlitlslHlgSti. mmu (09) T-^Lfc^att GV;^ 

-a-^^H^n^clHlSS t ^^^-rz. tt-X'^^o 19 1 o B <;)^ 

AtimiatA:fj-<)->yv>^'m^. mtiima-iy-f 

■i-i yi^^y^m^^Wm\^tih<DX'$}i}. i^c 
^\,mmM^LXi,mi^f£\^\ m^xix(i\ Atbi;'3^ 

[0 1191 ^m^mx-a. wj5<m.^^^. Atti;'3*ii 
<Dm^± \.x^m<Dm^^^^m\^^mfi^\^tz.h(o 

to 1 2 Ol 01 eidioV^T. 1 6 0 iStf^l 6 0 2fi 

^mm^m&t^m^X'M . ^*jg?i-^.i e o s^bj: 

1 6 0 4 (c:^ LTtaM^^td)^ LTV *|I1^^JT' 

OS h^>iy^^o:>h'u^ >Mii'mn bttxv ^-So i 6 
0 5 (i. ^Jg^iJ 7 X-t>fflV ^fci5^-r-^ ^ y ^' 7 .y^IsISST' 
foSo 1 6 0 6, 1 60 7«. ^n-t'n^lbS-^. 1 6 0 

3, 1 6 04^7"y^^-v?®ivpRi:^i-^7'y^ 

v'J^-Y .y^T'fo-So 1 6 0 8 joiLKl 6 0 9{4, H 



(15) 11-195966 

28 

1 (DAtJ-^^y y V-^'^ft 16 10 ^^^^ LTA;'3{t-^V 

m^^mmn^-Vf^-^^kmm,^. i a o 3 (dfaii-sfc 

*wA;'j^'9#;t;=^'r -^^Xfc-So 16 1 ijoJ:i/i 6 
1 2{i, ||2coA;'j-y-^:7°y ^^'^ii 6 i 3^:n^LT 

6 0 4 lZ^mi'^tzl^(DXt)m '0 y^X^^, 
Ati^ "9 #x.;^'i' 5/^1611 (iP 1 6 O 8 [RHBT'ib 
{■^L, |53 1 6 1 2{i|^ 1 6 0 9 irP+BT'Sb^'^-rSo -t<75 

[0 12 1] ;*:^^!J^CiJV^-C(i. 2o«ia!)^,*' l 6 
0 3, 1 6 0 4 {C^ LTlH]iig«^^5^^{C^^T'*?5„ 

m^f£iyy h (013©13O2 T-^^tL^MO S h 9 

CO:i-y±y hnJ±.(O^W}COi^yyX\ MOS h^^'v';^^ 
i5'coL#vMit^lll^5-^DCOB#(7);?f-7-Ir-;/ hflffl^O. 9 
5mV„ Clttfix P^MOS h^i^v^^^tNMMOS 

TV ^:^iV >A!±5;^im^J-M^^ 5^^5r-^x.S /tfefc^^t-r 

«^^[^ ji-rs r t t^^mtf£^ TV 
[0 12 2] :^mmmi^i3\^^xix mmm^ 

^t^MO Shy vv=;^ ^J'*^ KV'-Y >{RiJ(cK:tt ?>tiTV ^s 
/i\ ^0iJ 4 -^laS^J 7 i [W|«l(CMO Shy ^ (D 
y—:^m,^WCriX^^\^ i: {iw 5 * T't> /^v \ -^fc, 
y y 5^(h1S§ i: LT^^«g^ ^jjg $ f£\ ^^^/^i/^ ^ 5 
30 yi^vy^m^^m^^tcr^ t6L(Oi,(DXh^<. mx.i-£ 
mM^mm(7yy y^>y^T>y^^^:^y<-^tz-r 

^m-m^^(Dmm^£y y^^mxh^\.\ 

[0 12 3] 

<7mhmmvxmmm.:^^mm=t§:m^< \^^mi^w 

o„ y^i-^^yi^yy ^S§©tii©{ciEg-r -5 r <b 

oT. H^e^JtC:?'^-^ 5 5/ 7 5/^lHlSg©::e-7-1r -y hW. 

j±(Diihrj^^4^^<^^zttiX'^. it,mm<Dmm 
40 m:h\mm^'m^x^^. K/T>^:y^<—'^\zst"m-f\\. 

[0 12 4] *^BJT{4. ■y~y^y:tx^Ti,zx^^m 

mmtmr^-T^m t ^j: 5„ mim^^i^ $ /<e v ^T'ttffiit*i 

[0 12 5] y^wMff^mM&iEi^mmmm^^y^-i- 
^y^y y^m^tDmrnzmmrr^zticx-ox. mm 

m^y^-)-?. y^y y^^m<D:^y± y hSjEtOtfCjo 

50 tsr/J^$<-f-^:li;asT'#. ^^mi&mmmjjcomsit 
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[0 12 6] -^fc. A/D ^'(CJCt^ffl-ftLd; i& 

imi] mmmi(DmMw^i^^^^^r:i-mf$mx'h 

So 

[EI 2] ^jife^j2wa3^f«i^j^iiiiiisg^^t«^iaT'& 

-So i(? 

[04] 3ete0ij2roCMOSa3^fteilifit'SlElSg(Ob#l/^ 
[Els] ^Ji£^J3^^M-«ffJt*5^^^lHl8S«fi£|g 

[07] 4if yh(DA/D^m^(7y^^^mmi(om^ 20 
[0 8 1 4 1- y h A/vi^^mymmmh h ^miasE^ 

[09] IIJi£«Sj4W«f?f^IEM#l>SlHlif§^^HlHlSS 

[E 1 0 1 njfe^ij 5 (Dm^^mmm^m^^^^^^ 

[011] llife^Bj6©«?^^E'JfJll#|.S|pI8g^^HlHl 
[012] 6 roS(^f^j0fi»#|iI|HlS§OiWm 30 

m%:7rrr^'7yx'h^^ 

[013] uss^j 6 (Dmm^mmimmm(DW}i¥ic 

[014] :$:mm<Dmmmmi^r^^mfmxh 

[015] ^wM(D±>y^T:yy^^rrm^mfmxh 

[016] 9 (Dm^mmiEmmmi^^^^rrrjEi 
mnfmx'h^. 40 

[017] fife*(D^'<'-:>- 5 y^y y^WSm^^^ 

lHlif&T'fc5>„ 

[^^-^ittBJl 

1 0 1 1 nmrn . 

1 0 2 mtimm. (.^2<Dmm . 

103 N^MOS h7>v';^;5'> 

10 4 ti-^,, 

10 5 g»^4cD y -fe s/ hffl^^-f .y^. 

1 0 6 [±};^;fi^i,^., 

10 7 7°y^-^— v^ffl;^-r ■y'^^. 50 
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1 0 8 

2 0 1, 2 0 2 W^^A (H 1 (D^m , 

20 3 tti;^^a (m2<D^m . 

2 04 NSJMOS h^^'v';?;,^, 
2 0 5 i/^, 
2 0 6 gn.^>. 

20 7 v±y hmy^-^ 

208 PMMOS h^^v'^^iS', 

2 0 9 >^-r -yr. 
2 10 m-^., 

211 y-ir-;/ hffl;^'l' 2/^, 

2 12 mmi.'^.. 

2 13 >^y v=ffl:^-< 

2 14 AMSiM. 

3 0 1 AtlW.^^. 

3 0 2 tatm.^^. 

3 0 3 NSflviO Shy^i^:^^ ^itiri>mS^iK 
3 0 4 PSMO S h ^ V v'^^ ^Zi{tn-5ffl;»^<k. 

5 0 1 cMo sm^mmm^w. 

5 0 2 Hi ©A:;':^ W^:^-^ y^. 

5 0 3 H 2 <7)A;'3^ #^;^-r s'f^-. 

5 0 4 A;^-y- ^'T' y 

5 0 5 7°y yf-^ 

5 0 6 CMO s m^^&'^m^. 

507 i/^lHlK, 

508 HlCDN^MOS I-^Vi/^^^, 
50 9 Hl^PMMOS h^Vi/:^^. 

510 |l2(ON^MOS h^Vv^:^^, 

511 H2COP^MOS h^^'v^;^^, 
5 12 H 1 (7)^ s/^J1»>^-f y 
513 H2WV2/^J^;^-f'-y^. 

5 1 4 ^mt^y^^ -y^. 
5 1 5 $IJ^5^'l' 2/^, 
90 1 m^*. 

9 0 2 tli:;'j^fc 

9 0 3 A;^^». 

904 N^MOS h7>'v';^^', 

9 0 5. 90 9 ^;^-fs/f^, 

9 0 6, 910 BM.. 

9 0 7, 911 V-^y hm:^-^ y^. 

908 PMMOS h^Vv';^^, 

9 12, 9 13 y])'f--Y~i^m:^4 y^. 

10 0 1 

1 0 0 2 i±3;^W», 

1 00 3 N^MOS h7>>=;=^^, 

1004, 1010 W^^y'T. 

1005, 1008 fi.^„ 

1006, 1009 y-fe5/ Kffl;^^ s/^, 
1 007 P^MOS K^Vi/;^^?', 

10 11 -f') =}-^~'J>Wiy^y{ 
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1101 p^MOS h^vv^;^^. 

1102 NSlMOS hy:^iy:^i?^ 

1103 UlcoiHlSS. 

1104 nMmos h^vs/;^^^^. 

1105 PMMOS h^Vv^^^^. 
110 6 ^2(^0883 0 6. 

110 7 m.^.. 

12 0 1 A;^c^ffif4^^b. 

1 2 0 2 m;^ti.'^.tOffi'f4^f 

1301. 1302 A;^:*-:7ir ^/ hflffco^^Kj. 

14 0 1 mm^iE^mmmw^. 

1 4 02. 1 4 03 A*^«9#x:^'Y:y5^. 

1 4 0 4 A;^i^v>^y 

1 4 05 :/y ^-Y— i:/:^-r 

1 4 0 6 A^ST-. 

1 407 <$^-r-^^ :yiJ^^5/5^lHlSg. 

140 8. 1410 NSflVlOS h^Vv^;^?.:^. 

140 9. 1411 Ml ^OPSiMOS h^^v^v?.^. 
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14 12.1413 ^ 
1414. 1415 

15 0 1 «S=«IEJ*iim*IIalS§. 

1 5 0 2 :y^^^y(0^^yiryK 
1 5 0 3 v^-r iy5^. 

1 5 0 4 mM^m. 

1 5 0 5 K^-YV. 
1 5 0 6 h^-YV. 

1 5 0 7 :/'y ^-v— 

10 1 5 08 ^^/f^lHlSg. 

1 6 0 1. 1 6 0 2 mms&'^mm^^^. 

1 6 03. 1 6 04 f-m^.^.. 

1 6 05 ^^^^v^'yy^^^^ 

1606. 1607 :/y^-^— v^^-r 

160 8. 160 9. 1611. 1612 A;'j^#;^ 

16 10 Ml ^7^A;^i^ v:/y v^^^a. 
16 13 M2(7)A;^i^>:/y V^'^io 
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